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A MODEL OF THE ION WAKE OF MARS
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Abstract. Observations from the PHOBOS
spacecraft suggest that, for the most part, the
Martian magnetotail is induced 1instead of
intrinsic. In this paper, test particle techniques
are used to determine how the associated ion wake
might appear to detectors behind Mars if it is
produced primarily by planetary ions picked up by
the solar wind in the dayside exosphere. The

results suggest that low energy (< 10 keV) pickup

ions populate the inner wake, while a more
energetic component is present in the outer
magnetosheath and adjacent solar wind. The latter

has a finite gyroradius related spatial asymmetry
controlled by the interplanetary field orientation.
This asymmetry is analogous to, but stronger than,
that which appears in Venus ion wake observations
because of the smaller obstacle size and weaker
interplanetary field at Mars.

Introduction

(cf. papers by Lundin et al., this issue), and so
the details of its morphology are still subject to
investigation. Also recently, Luhmann and
Schwingenschuh [1989] described a model for the
energetic pickup ions around Mars analogous to that
used to explain certain features observed at Venus
fcf. Phillips et al., 1987). This model shows how
much more pronounced the ion asymmetries at Mars
may be because of the combination of the smaller
size of the Martian obstacle (e.g., Mars’ radius is
R, = 3394 km as opposed to Venus’' R, = 6053 km) and
the weaker interplanetary magnetic field at 1.5 AU
(~3 nT as opposed to ~10 nT). However, these
authors considered only the pickup ion population
in the Martian magnetosheath and surrounding solar
wind. Since the PHOBOS 2 observations of planetary
ions were obtained mainly in the central wake or
tail region, it is timely to consider the fate of
those particles which pass through the inner
boundary of the Martian magnetosheath but escape
absorption by the atmosphere.



